Aim-To investigate whether routine formalin fixation of all brains coming to necropsy increases the rate of detection of brain abnormalities relative to either selective formalin fixation of brain tissue or fresh dissection of all brain tissue at the time of post mortem examination. Methods-A retrospective study of 300 medicolegal necropsies was performed. One hundred cases were examined by doctors with little or no formal training in necropsy pathology. One hundred cases were examined by forensic pathologists, who used their discretion as to whether to fix the brain in formalin. A further 100 cases were examined by neuropathologists; all the brains had already been fixed at the time of necropsy. Results-When examined by doctors with little or no formal necropsy pathology training, only 15% of brains were found to be abnormal. In the case of selective fixation, 33% were found to be abnormal. When there was obligatory fixation of all brains, 51% of all brains were found to be abnormal. Conclusions-It is concluded that formalin fixation of the whole brain at the time of necropsy, followed by detailed examination of the brain by a neuropathologist, significantly increases the detection rate ofbrain pathology at necropsy.
Neuropathologists generally believe that formalin fixation of the undissected brain removed from the body at the time of necropsy is preferable to dissection of the fresh, unfixed brain during necropsy.' 2 Although this is accepted belief we have been unable to find any previous publications in support of this practice.
Removal of tissue, including the brain, from the body at necropsy is considered by some to be a contentious issue, because it contravenes the social mores of many cultures,3 a factor made much of by the popular press.4 Formalin fixation of the brain generally takes at least three weeks to Decomposed cases, in which formalin fixation of the whole brain was not indicated, were not included.
The findings were grouped into categories of normal, acute trauma to the brain, and other neuropathology. The "other neuropathology" group included, among others, cases of prolonged survival after head injury, brain tumours, degenerative brain disease and cerebrovascular disease resulting in neurological deficit. Cases of non-complicated atherosclerotic cerebrovascular disease were classified as normal for the purposes of this study.
The null hypothesis that there would be no difference between the three groups in their assignment of the various diagnostic categories was analysed using the x2 test.
Results
Three hundred coronial necropsy reports were reviewed, 100 in each of the three groups. Table 1 shows the distribution of cases by manner of death in the three groups-there were no significant differences between the groups. The brain had been examined in all cases. Table 2 presents the frequency of neuropathological findings in the three groups.
In group A two brains had been fixed whole and subsequently examined by a neuropathologist. One showed a large superficial cerebral abscess with purulent meningitis, the other multiple old traumatic lesions. The macroscopic necropsy report described pathological lesions in a further 13 cases: there were eight gunshot wounds to the head, four cases of severe motor vehicle trauma and one case of old cerebral infarction. In group B 30% of brains were fixed before being examined by a neuropathologist. Of these, 50% had major pathology. In contrast, only 26% of the brains examined in the unfixed state showed extensive pathological lesions.
In group C where all brains had been fixed before examination, 51 % showed extensive pathology. This was a higher rate of detection of pathology than if the brain had been examined either by a GMO or using the protocol for group B.
When comparing the various groups, the difference was highly significant (X2 = 43-201; df = 4; p < 0-001). This is mainly due to the difference in group A and group C in their categorisation of "other neuropathology". There was no significant difference in the detection of acute trauma pathology between the various groups. The data were farther examined using 2 x 2 x2 analyses, comparing differences in assignment to diagnostic categories in the various groups. There were significant differences in the diagnoses between groups A and B (X2 = 10-38; df= 2; p < 0006), groups A and C (x2 = 37-19; df = 2; p < 0-0001), and groups B and C (X2 = 13-32; df = 2; p < 0-001). The purpose of a postmortem examination is to describe and delineate pathological processes in the human body. The medicolegal necropsy is also directed to establishing the cause of death for the coroner. In this particular study detailed examination of the brain did not materially influence the establishment of the cause of death beyond the examination of other organ systems. However, pathology in addition to the crude cause of death was described in 28% of the cases where the brain was adequately examined after fixation. So although proper examination of the brain is time consuming and more expensive, neglecting so to do would be a dereliction of duty for what is in essence the pathologist's patient.
Our study shows that formalin fixation of the whole brain before examination results in a significantly increased detection rate of antemortem pathology. Examination of unfixed material by a doctor who has not had formal postgraduate training in pathology results in a low detection rate of both traumatic and nontraumatic central nervous system pathology. GMOs detected no small or diffuse traumatic lesions, but they did detect a problem in three cases, subsequently confirmed by a neuropathologist. More subtle non-traumatic pathology was not described by GMOs. Fixation of preselected brains results in a higher detection rate of important pathology as illustrated in group B. By comparing the results of groups A and B with those of group C, we have shown the advantages of formalin fixation of brains before examination and how the optimal result is obtained when such material is examined by a neuropathologist.
We conclude that the advantages of examination of the brain after fixation outweigh the disadvantages of delaying the finalisation of the necropsy report. At necropsy all brains should be fixed before detailed examination if the maximum accurate diagnostic information is to be obtained.
